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U f^ijy ( thromboraodul in) £ ck 
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7" n y c ;± . * Xi? *l ? )V f $ y T 

& *? J; 9 £SS © - ;i/ *" * > ? jv $ X 

(Gla)&i^lSS©^-t K Q + '> 7 X a' 7 4- y 

^^c8^i> ^Ltrnf-f yco4ft¥WS 

ffl£ttffl*ffl31-4fc©<tStf&*i*. 

7 .7 $ 9 - W . 7 t * * - K & O* -7 y & & — X 

© C t § lb cd h- 9 X v K«ffttUi?SgfiK©sg@ 
ffiiSff ffl £ fcttt KWKSttft 3 7* n t* -f y C 



tt©feitttS#*K#«±»*« < . APCfil 

ti^/c. KSttftia^©gtt©stfc##j<gT* t> 
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1983 Seiigsohn^, New Eng. J.Med . 310: 

559-562. 1984) v *LTaett*B*^6- X fcfc IF 
S.8tL< ti#ft^tfr©c*£§{f^y6>£&r*T 
c ©«JEtt-K«c«pjjtBlS3nec ck >> r& 

AiCioT ttflj £ ftT ^ £ (Gardiner 
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88K<k *3 ffi t4 * «c «3 * Si i§ -T -5 C t ttT § * 
(SoTs £©5£Hjn*> r - * '1/ # * »> Mb 3 *i 

fffijr©»jft#tfc*ii«'*-*. 

*> i>7uv-4 y c ©Kffl&tf SffitfEMftffi* 
tlT ^ & (Fernlund R EE S ten f l o . J . Biol. Chem. 
257 : 12170-12179. 1982 :&tfK Stenflo&tf 
Fernlund. J. Biol. Chen. 257 : 12180-12190. 
1982) • b y C 0*R!&CKttftft I* * 

Kisiel. J. Clin. Inves t. 64 : 761-769. 1979 
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&£*i/c. M4*Pttli7-a^^ysic:cfc^^S^ 
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^ - VH . 7r ^^-Kaa'7r ^-Xi^^jl 
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£tfc«ffl©7$y*«ffl«©flh©7$>>KEM 
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Fernlund&tfStenf lo (J. Biol , Cheb . 257 : 
12170- 12179 ; 3fe XI (Z J. Biol. Chew . 257 : 
12180-12190) Ecfc9ft££-ftrt:$5/7'n 7 w yc 
©*<©»»£KflE©«Htt*«*-|tt£75yK 

C © D N A }¥ A SB tt > ga © 7 $ y fit 6 4 h 

n F VClirar-f V C <D <D n - K $1$ © 
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U 7 x - P - > 9 y •> # + -/l/A-A-T-A-A-A 
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«3S 2 1]^^ $ *1T V* & ) ©y^rr KLys- 
Arg * 3 - K c © Y tigiK^SIB^ 



& x t hrn^W y C ©ffiffll* 7 :/ 169R 

a 4 *> y 170 © Pal T H H U x $S tt^b 7" * K 

(» 2 0) zfaih? h. 

a^^ yC©SW©2 37$yaS©n - K ffi ?l] * 
^ < m ~ ©cDNA^ifijSU ^ tt • C©cDNA^/n^7' 
»J ? 4 -fe* - •> 9 y 7* d - 7* <b L T ffl H T n - KB 
5ij©5l^cDgi55>^^ i/+oy4A^t hy/AD 

N A 7 ^ 7" 7 'J — (Foster^. Proc. Natl. Acad . 
Sci USA 82 : 4673-4677, 1985) 56- . 7* a 

W^-SCtltb©!!^ ^ '> + a y 4 A7 7 - 5/ £ i& 
SI L/c. 

3iia©77 -C/^ d - y±©x^ v y©te[g^<. 

C *l h © ^ a - y ©fiHbfe ch ±!2© 1400bp cDN A 
^ £ If ^ n 7* n - ^ i <D -r if y 4 7' 'J -t: 

<DY S.J* D N A »A«*. 1 iHJXti 2 0 ©9IRIP 
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D N A E ?j ft S W 3E -r * * 5/ • f- x 4 y - 
yffi^ffl^tlT^/c. m 4 SI iz tR 

KBMtt* cfc * 1 lkb(DDNAi:t)/;i. C ft 
£ CO 0F 3S $ £ K 4 2 7 $ y8£©nJfigtt£>4 7"u 

- 7* Q *« 7' * V £ 7K L tz o CI O 7* 1/ - 7' D 12 £l] & 

& i£ - 2 5 CD G 1 y?M-0|t">f t;M7>^' 

- c ra a $ ft 4 . r& ?* w a e ^ © r n * > 
y^'ttx ?4s- i ©»©ifi»n©2aff ^jswraa 

t:J;47 W*«7'D^7*f 36 c « 

& 155fi.tfl57 C^JUBiacj;*, II IS ch 2* Sfi 
^iSSt ^ Lys-Arg ^ ~* 7* K © & £ * ^ . 
C.0H»0 7'a-fe 2/ y*-a< 1557 * y fi£©|i$a. 
2627 $ygS©ffi$£4>*:£ir. 
7" d -r y C ififc ^1*25-885 * * U * * K © 
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If -f X © 8 flflo x 9 v y % R 92 -2668 * # U 3r 

* K 0 4 2 7 U»t3-Kt4. x ^ v y D © 
$8 9 © S B x {? v y ID x x 2 y y iv N x ^ y y 

v. acfx^vyvio-ai^^rDT'f y c © e 

$E £ 3 - K T 4 . x^yyvi©J£*)©g(5$K x 4, 
v y vd . & x <? v y \i # r o ^ -f yc©n^ 

3 - K "i" 4 • k F7nf OCt3-Kt4 cDNA 
© d n AEWft 7 $ y KETV^SK im^^t. 

y u t <i yc©ifijE^©^ y h * y & lt » 
ffl*©«SgWKy-fy©rJlKH4att-4. x 2 y y 
D^iz-ra^rf K©KBEtc:-fiflF$ ft/c$BiS 
& r - * ;u * ^ ^ ;u ^ ^ y ( G 1 a ) K > 
-i y * t*' . x ^ y y jd « G 1 a £ JfifllH-? K V 
^ y£te^<8flB©7$y8£££t; <> x^yy[vfi. 

V tt-fft-Tft DrSgtt$>4ia5ffiH^ K^f y^^ 
iih^rx * y y VI ti*ffitt^^r ^ Kt^fciltt. 
3! $ £ - T 4 • x^yyvDS.a'viti'f^T© 



S^ftfefltiS^SSHtd^-r. 7'n-r^yc^K 
««fi.tfBffl*«* Lys-Arg 7 # * K * *> 

l^T'^ $ ftT 4 • 7fia©^yhny ( A ~ G ) 
©ttE#1l»TS <* ftT ^ 4 . BE*D©SGK#» 

WBflSSMS£i*t;7 $ y ffia<R-effiA,T& 4. H 

®*©s-7 $ j sttft-<7^ ratf am* 

K^£ft4&-t<hte#i4. 

ffi*©«S79. 144 &tf 160CCfiLK-r4. C © * 
-^&3S50Kcfc4t>©T$>4. ^7k{k:^^»« 
A s n££W*S£-£ft4. # < ©*S^. K7k^t«D 
ftflnHSti Asn-X-SerXt2 Asn-X-Thr (^^. X 
\i X © T $ J St X' $> 4 ) IZ J; *5 n t? r C t T 
^ 4 „ 

n>j sfi © C i < . y a x -f y c ^ is i§ fi ^ 
3 - k $ ft4»a k > -f y «ffio^©ifii5Esee 



y r n x 7 - 4 . COig'RWSfiB 

*»o8^itT> 7*D7*^ ycttts-aiiffitt 
& 7 ^ 7* ij y i8 JB.g il s 1" . 
y y o a - y 41 £ ^ s ; ( j ^ ^ ^ ^ ^ ^ £ % 

»S*ft45S«a^v f ^i^^f 4 26 C tt#c 
yy AE?iJ<!:cDNAE?«tl:*iSSLT^^«3 - K 

- v h © ig fiSE © /c ¥ y ^ n - y % ffl t 4 

ft £ © ^ «E E ?ij ^ * "t 4 C i 5!)< & S T- 4 . 

5 ' n - K ?K S tt * ilh © T » 4 C i ^ T- 
§ . L T £ E ?fl * Sfe £ 1" 4 # ?g 14 ifi 9- ftfe ? ft 
4. BB?^©cDNA3?.tiyy i* ^ n — y^5fe©7"o — 
7* * ffl T . ii JD © 7 -< 7* 7 »J - ^ h 5 ' n - K 

pIJS *# 4 c i $ 4 • c © J!rffi«c«k *) 

£ £ ©cDNArtMS ^ n/c. ^«i>CC, fcL^$yK&# 

t*jfii?S2e , K©7 ^y^^^^ti^-ft^©^^-? 
ft© ^ ;u •> ^ i.tt^igtt^ffl s t 4 . c©^ftg&*) 
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*BKttO)tt*iLTs Z *l t> <D » =f- O * to is *I 2* 

C db 2i<Jidi £ ft*. #l?Ll*\ 1985^ 4 ^ 17H 
J®2 ft/c*@1#g*ajB|Na724,3ll Q SB 5 * C E « 
$tLT^«9s a - n v XtB 181^200, 421 t 

y * as w» (^^nis^no) £ 7 $ 

T^. 7 r * * - VIU 7t^^-K. 7 -r 0 * 
- X . 7* n hay t* y & 7* a ^ -f y S li > C © 
7 \ J £$£E?ij©7*o r^Ct OfflHtttft^r 

d y -f y cafe* o»lS*r «EHoft9 CiSffl-f 
ft#11lfil?£2£ , g©aft]©7 5 J KEWctt^T* 

xttccDwa^cDB^-r^rD^-f > c © e yij cc 



KKJDSB4-85084 (8) 

in^TJ; < SJ&tiT^i. (M*. 1±\ — SB©*-'* 

If. *i;:fK*u*?-K IS 

3 - fBMtftat * ?S»<Z> * n - y 
LT^S03 - K E?« £ £ £ £ * C £ A< T § * . 

1 x a a » © 7 -< 7' 3 u -■frh'&b*ifc\%.i& © ®r 

LTjifflttjS-fi«cWJRWu:iStt-r4. Br )t ft ig 
WSftaiBSittMRx y K * * u 7 - -b* C» # L 



d © cfc 9 (C ITil fcttfeEfllfcU »* L < ft 2 tit 

M y h n y ) 

A £ *L *g £ £ . y v * y v + - R N A © S & 

^^T^M^tl-5»7*D7-^ yc©j§^^7*n-trv/ 
^*'fttf#afc£ffiiI-f£rt:ai>K:. c © n - K E ?a 
ri< $ £> £ 7' ^ - 7" n 7" K £ n — K f & C <h ^ 
# £ L v> . ri/-ro^rf F»7'nrOC0 

*l T £ < . Xti77^^-K. 7t^^-VS . 
*> L < tt 7" o h n y b* y © £ £ £ ft * 

t^Ci^SJL^Ti^o. 7"o-r-{yc©j£ 



(Fosterfttf Davie . iffim) • ^UlT^^U^f- 
T 4 $f iS ^ Rfe 56 "T * C <t K J; *) > APC*3-K 

^©2S®^ft?^3 7' n -b :> y © ft] © Lys-Are 
*< 7' * K©»*C«fc9ffittffc£:h.*T4>*>7. 

aftrnH yC©*©-*$KJg^©JKJfiClk1 
4 ? * S a S # «? « 7' n -fe >> y * ig % r o s 
7* q -fe •> y ^* SB (i m 5a © 7 $ y 2SE 59 * ffi Jg -f -5 

^7^^ h*n/cttija*T©aift7"n^-f yc© 

ii^/ccro^^y^^ffiill^^ci^^i^nrco 
liSrnf^l y C A< Jfil i& * T'ffi tt it $ *l i C t 

#*o£ftT^fcc*©T . a*tfi«caa!^ffifiB© 
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C ©fllSSiaS tt->"-« 7" K Lys-Arg 
(7 $ y aS 156-157) (FosterS.^ 
Davie, Proc. Natl. Acad. Sci.USA £1 : 4766- 
4770, 1984) . £ 0 7" n -tr 5/ V © ifi.ft K # 

* 7 $ y 88 E £fl © f£ 31 & 7 $ y & CD Jg & CK / 
X » A £ £ . £ SB © 1 o © c O f £ fi? tt . E 

R« « LysXtiArg T $> *) > * L T n l£ 0 . 1 . 
2 X ti 3 T * ^ ) i Jim © Lys-Arg y^rf K 

©ftOK^**-*.*-? £7 $ y.8SE?fl*«SE-f * 
c off ©4$c#* Li^SSSiiEJO 

Arg- Arg- Lys-Arg T $> <i> . C CD E ?lj & . r 
7^X7^^ h£ft/cBHK«Dl&4>Tfc&ft7"n-r 
4 y c ©7'a -fe > v 5 «i946-r *'c 

ffl S ft . -SSg©S2©»tts ^^7'n^-^yc 
®7^iSi 154 (His) *JS£tt7 $ J H 
«S CrttfcS. Lys Xtt Arg) TSI«^.T- 
jJgxtR,-X-R 2 -R 3 < ^ R , , R z &. R * tt 

LysXtiArg T £> $ x HTXIi LysXteArg U 



??Pf30Hb"4-85084 (9) 

»OT^a, fft L < tt Leu T * * ) © 7* □ -fe 

tt s 158 to © a s p»s*#-fiai473,/aa»a 

#1* tfAla.Ser.Tyr XliGly *ttffllT*©;fr<#£ 
L ^ . ^ 5E CD 31 E9 4^ li^£S7* a -r 4 y c © Lys- 
Arg 4 Lys -Lys X Arg - Arg C «fc *) B S ft *. 

zztz&v. «se© c n&©»©ffl^t>-ti-*{f 

UitT^, WAfcf. E?i|(R,)„ -R»-R 3 - 
VC#^ + T7$yfi£ .158* B# ftii.C <h#T 
■tt ffi 14 ft $ ft 7" n -r 4 y C © 33 it c is ^ T f£ ffl 

7" p x -f vex tt.Sttft ^/craf'f vc© 

tztf) <D 3 - K E ?i] £ n 5SfS^*-£ 
HAL, ^E«:c©^**-*Jfl^Tiffi?lH-fe;u 
7 4 v * h ^ 7 * * r r -6 . C©&Hfl£3lJS 



3fc © #> *5 -f ;^7nt-^-^jiH L . 4* 
£ 4? * L lo 7' n * - * - ti 7 x y ^ ;u X 2 ri> £ 

©±E&sii7 # n * - * -T-fc * . c©««5£3K^ 

* - ti: £ rt: . ifiL<tt, 7"n^-^~©T?6 
t « r> t 7' q r y c E © f? A © #> © S&te © 

± ft K . X tt 7* n r -f y C E ?IJ g * © * £ fit T 

»SL^RNAxr7^Bffiii7f; 
^ j^ae?Rtf /xttfeffi^' n 7' 'j ^ifife^ 

S* ,, J7f-l/-i'a y > # Jr )V h %L ^ ^ 0 $ - 

4 1 c # * *i ^ o ^ -f 'i/ x *" u 7 -r ^ - -> a y -> 
^ ± > W A S V 40 <b © flfj IR t> L < it '& SB # 
»J 7 f - u - •> 3 y •> & j\s . X 7 y y ^ ^ ;u 

X 5 E I b $1 i£ ^ CD # U 7 -r - - a y •> 

- E ?ij x W a. ti* 7 *? 4 n> x 2 H * S5 
(tripartite) 'J - - * N 7' n - ^ - & 



R N A * r 3 -< X SP ffi © Pul CZ # tr . » * L ^ ^ 
^ — lie? iz x. y^N y*t^ — E?0x W?lti'sv40x 
y y -9- - E?iJ&tf 7 x y ^7 -< ;i/XVA una* □ - 

fcK. ^ o - yft $ n/ciflfe^ E?«*s piJx.t±' 
y yfifi*;u^^i»^r^h7yx'7 i ^y 3 y 

(Wigler^. Cel 1 U : 725, 1978; Corsaro R 
O'Pearson, Somatic Cell Genetics 7 : 603, 
1981; Graham & Van der Eb, Virology 52 : 
456, 1973) tZ±*Q. ««Sn/c«AHai!lC3 

iaftS©^^^^^DNA*I5?^ii^. ^bT^tL* 
3& B fol tQ H 1*1 R }* r * . C n *b © H H3 © /h 2B # 
(^Stttciii o- 4 ) ^DNA4y;i.ca*ii 

tT. Cn^m^iA^-^ (integrant) ffflSt ^ /c 

i8R«Sfi*3E^ *iB£?- (ilR^-*-) 

i^t-^^o » ^ u^R7 - * - « x mm. wz- 



-fa, - * - «ai om&^t isi5$c jgufls 

* ^ i* * *i & tt H — ©y^^ ritJAt^c 

nofiffic^^tUx Pi # o gg ft h — o r a 

* -> - c«fc Mad *l* cfc -5 - * - & 
y'v-r-i y c 3 - k S?fl i |s| u r 7 x $ k ± c.s 

^ *l > C *l •> X h n y J yt-'>'HTj(II^ 

^153 Nall7. 058) . fiH BS C & A * ft & 81 £ *J K °* 
t'Jt-DNA' t LTft £ i&Jni© D N A £ 
fiD £ * CI £ ?l] T $> * . *SBBS;6<DNA£^9ii 
A,*£&. Cft**-3gl*HU jHfifiCtt 1 ^ 2 B 
* L»Ti£@ ©iB&? CD5S?l*|5att-fr U46 



$ -(i7.fv ^/^rc^-^-i^st^ 

B H K -fe -( y tk" BIIK -fril/^ y BHK570 
(Waechter Jk. Baserga, Proc . Natl . Acad . Sc i 
USA 79 : 1106- i 1 10 . 1982) T $> £ . 

■T * it £ ft * I" * >* t K n 7 * U - F^*^ 

*SBStcgA£fts * LT^^liMtR^iiffl £ft£. 

iHttttiia*aR-r * . ^n-yft$n^Eji03 

£©§fe$tC:&r>T^ii£ft*7*n^4 y c U: jif 
£ b < « . tffl fit - 7* n -r -< y C fit ft * ^ A -b 



KraOHH4-85084 (10) 

O ^ T X «J - iy^tiCi^TS ^ 

a CD 16 9J C & ^ T ffi ffl -T. * tz * K # $ L ^ iffl ?L 
Slt^H yctt'c o s-fe^? ^ B H K * ;u 
7 4 y X.tf 293-tr ^ 5 y £ ft £ . £ £ £ . 
C © % 91 1Z £ ^ T £ < CD <lh CD -b ;i/ 3 4 ^ * ffiffl 

Cft6Ctt7y HHep I & 83 (ATCC 

CRL. 1600) % v y Mlep fl W (ATCC CRL1548) % 
TCMK&OS (ATCC CCL 139) . t h flifi *H 1® ( ATCC 

CCL 75.1). t hKFffitOBS (ATCC HTB-52K Hep 
G28B8S (ATCC HTB 8065). T ^ X Jff ffl 03 ( ATCC CC 

29.1K R^DUKXIffiBS (UrlaubS.O'Chasin, Proc , 
Natl. Acad. Sci. USA 77 : 4216-4220, 1980) 

293 ^ V (ATCC CRL 1573 : Graham^. 

J. Gen. Virol. 36 : 59-72, 1977) 

ytih |^7fV ^^^X 5 DN AtCcfc^flctS 



- (HPLC) C«kO»JStSCi>TS4. 

CCD^HBtC^oT^ig^tl^rn^^ yens 

IS cd 7 ^ y *5S^t»®afb^7"f- r^ititK 
<h tz ck 9 SttfLf * C t § * • Sttftttflf- 

h □ y f y (Harlar^v Blood 59 : 1067- 1072, 
1982) . HJ7'^ (Marlar^. ffijffl) . ;U v -b 
;u (Russell)CD* tf L » 7 T ^ ^ - X vgttfbS^ 1 

(Kisiel . ffiiffl) s Xtt-tfP*©-Nfc:*ife*Sttffc 

E^Protac C (American Diagnostica) CO#f±T 

T 7" a x ^ yc^--< y+^-< - htiCiCi*) 
T IS CD #11 * S -T t±' . «1 lit h 7* n x y 

•r * • en 2 tew i c*?i>t$a $ *ifcE?i* 

7*n-r^ ycCD^gn- KK?JCDit«^gB$ii*f *. 
^!3ti7*D-r'fyC DN A ©fci6©§feIJi^^^-ii 

n5c * IB ® t Z> . ^i\XY=?yx7^o h ^ .ti /c iriB 
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*!2fflj*r^>o ffl 6 teB N KHBBS&tf 2938Bfi&*T 
©ffiftft^H/cro r^ y C ©£j£*tB«T * • 

« 7 tifcDBa»tt**r « r u * - * - 

*6orD^ocom*Eat*. #j 8 & r 

* iB * ♦ 7 r ^-wru-ra^yf K 

X 7" d hayfyru-rD^rf KtDttffl* 
KB**. 
JL 

& {(h CD D N A (g 
g£ ^ ( #] *. i±\ T 4 *" »j * 0 V it * K * ± - -if % 
f 4 >T;^']ft*^77^t\ Klenow DNA * 
V > ? - -fe" ^ T 4 # V * ? U * 7- K V *' - -fe" ) « 

ijf-f. ^k^'J-^ ( B R L ) 
R - * - • -f y ^ ^ V K • ^t^^frftHj, 



?$ra03H4-85084 (11) 

*J*X • *?)i> 380A D NA^UUKJ:!)^^ 
* LT JEtty^±T©* ') 7 ^ 'J ;b 7 ^ K**;i/^ 

(E. coli) 0«gJgt±Maniatis^ ( Molecular 
Cloning : A Laboratory Manual . n — ju K X 7* 
!J y ^' /N - yV -'7*7h'J-, 1982) K K» 

Ml 3 & pUC^D-iy ^' ^ ^ ^ - & y; ft 
± # tt B R L^iA¥L/c, 

t h7 , nf ^yc^3 - K -r £ D N A fiR gj| 

(0 0 p -2 y # 

t r rn x4 yC(Z> — SB^^a- K-T 4 cDMA*. 
Fosterfttf Davie <]]iI}S) (Z £ *) gg Sffi £ ft T H £ 

l*c LTSHSLfc. B»r*L«. ^it^li^th 

r ffFESinRNA^ h I g til cDNA 5 4 7' 7 'J - * IS §S 
L fc . t h ?a -r 4 VC^Sf^ T 7 * ~ 7- -< 
- IS 32 £ ft '"I - 7^;i/{t$tt/cfii*^ffl^T 



> t? 2* £j Bfi ± t- co y Vit c ck . PB tt * n - y 

^&7? - 5?*aaL/i, EcoR I ^ffl ^TcDNAjf 
A £ fl£ *9 di Lv Htr?^ K P UC9 (Vieira 
JkZt Messing, Gene 19 : 259-268,1982) -»r 7* 

M13opl0 &tfM13mpll (Messing, Me th in 
EnzymologylQl ; 20-77, 1983) (Z V 7' 0 a - 
^'U *LT^7'3f*£/tt (Sanger* . Proc. 
Natl. Acad. Sci. USA 74 : 5463-5467, 1977) 
£«fct>K?i]ift3ELfc. tr7*n-r-<yccDE£fcn© 
• #-SM (Kisiei. S3 |B) t:«^L^LTgS0 
7 5 / f& 6 4^«»»S *)*LTlffl*a-oT3 ' 
- IP 3 - K fll i£ C f* * T n y C * n - K f 
^DNA^ttt^ l(IS©^D-y^iS}XL^. 
C O $ n - y ^ X HC1375 <t L rt: . 
2 4 ^ y> OV* n 7* ^ yC£n - K-f-S S - ©cDNA 
?a-y£ffiJ£Lfc. co^a~y ^^(Tj^xse 
^ pUC9 tz -y- 7' 2 & — ~ y l ^lt:®7"7^ 

^ K ^ pHC^GL (miEl) CO^d- 

^ti. ffiili ^ - KSIisJU **ih3 k y^a' 3 ' If 3 



HC1375^fe©cDNA»Affl* flr S2 PdNTP £ ffl <^ 
T^v^ h7^^U-i/ 3 yL. ^ tt Woo 
(Meth. in Enzvmology 68 : 381-395. 1979) £ 
c£ ^ &^ ^ fcBen ton R E>' Da vis ( Science 196: 

181-182, 1977) -try 9 

V^^ffl^T7T-^"^ + oy4 A (Maniatis 

CeU 15 : 687-702, 1978) * © t 
7 ^ 7'v 'j -^7-n -7-T^ ^:«)£(Sffl Ltz. m 
f4^D-y^mHLx Lt 7" -7 - r7 ffl 38 L tz 

(Foster Proc. Natl. Acad. Sci. USfl 82 : 

4673-4677,1985. C <D B J\$B^!Z$&&\ 

A(Silhavy^ N Experiments with Gene Fusing N 
Cold Spring Harbor Laboratory, 1 984) £ EcoR I 

*»S L.* LTpUC9£ -9- - Lfc, 

A ?3 G> *ij PH HJr ^ M 1 3-^^^-C^7*^n-.^ 
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plIC A 6LCDcDNAjfi? ASP* ~ y * h 7 y X U - •> 
a y L x -£LT7r-:> 7 '*:>+Dy4A'7-{7'7 
'J - £7" n - Vt £ /c 66 tCffi t> tz. CCDcDNA© 
5 ' 3 ' *dg^^ft %>*Lfc7'n" 

£ *1 . C © 7 r - 2/ ^ o - ^ *EcoR I (d«fc *) ffi 
ifc-f * 4. 4 kb8S>i*^pUC9^ if 7' £ a y^'Lfc. 

»&n4ffl«rvx$ k * phcr 4. 4 <b fir £ l . 

D N Ai££lJ#flf K<k *) . P HCR4. 4 +<Z>f$A 
g&:6<1263bp© Ohayc^J) #SH * ft fc 7 0 ig 

x £ 7 y tiT * J f& - 42 17 

£3 - K L v * LTSS-x 7 ytiT .5 V BSC -19 
-37*3 - K -J-*, EM»Ufi:j;»*jj4ttrDT 

4 yciifif©DNAE?l*<Bfisnfc. 

CDSSEK&^Tfiffi:*- * fc«>CDs¥35£ ft* 3 — K 



»BDa84-85084 (12) 

fie?y*ia)S-r 4 lis -r y k o y 
-f * £ 3? # & *> . 

& 

7* U - 7* u ^ r * V £ $ V r d «r -f y C O fc 

a - y * 26-tS *f * £ t K & *) i£ J& i* *l * ; C ft ti . 
W^f4^n-y (pHCR 4. 4) *b -< y h n y £ 

S&teK&^TcDNACpilC <t 61.** * C £ 

BrSl©yVi*DNA : cDNAil 

9 ^ffi 3 cd 8££ij * 7" - ;u T ht&c<hK«fc*) 

7' 7 X S K pHC A 6L«. P UC9(DEcoR I SB 15 £ ? 
a - y $ ft*; 7' a «r -f y C (D ffl # WcDNA*^ 
COcDNA|¥ASP* 2 flS©8lfK- <t LT-»>7' 

5 K P HC ^ 6L£EcoR I RtfSal I C J; 4 Mft L , 



ft* DN AWffr*iS^fflffi?fi*^^!giBL. *€: L 
TT4DNA C © & *S iS £ *J £ 

1 5rtdTl 4mrrJl^ y^a^ - C ® il 

88^&©7 y 3 — h-S-ffifflLTs E . 3U 

t§ L BS^lcru - h dfe3n^-;£- 
jSWL. ^U7*n> KDNAiJISfi, 

D n A (MRilXinftc J; *i »Hf t * c i k: J; 0 

c DN A CD 3 ' gfltf («Jl450-b P CD»A») Z^^T h 
V a - y N RO'cDNA© 5 ' SP^ (1^6 5 bp CD f$ A 
&) *tft ^» 0 ° - y*[S|£t*i. Mtl^<Z)^ 
a - y *-t:tl-tf tLp9C3 ' &.tfp9C5 ' i if?? ^ ? Z> 
(«6H) . 

^t^n-y PHCR 4. .4 CD X V 7 y I &. £>' D tCl 
^tlT^4. C 0 7" -7 X ^ K «^j4400bp© ^ Affl 

EcoR I ^(i^^lt^ -E-CD 3 ' *9SC*?lf>Tt*4. 



pHCR 4. 4 * £ 3 - Kffi?l]*flfc «3 HIT 6i> . 7 v 
7s % K*Pst I & EcoR I rtiUfc ^ LT4f 

M-tZ>. x ^ y y rRtf n *t-=fr-T -6 #j2540b P <Z) 

Ritty^*^*ai, ^ ltctabc <*; *) jibas-r 

4 (Langridge ^ x Analyt. Biochera. 1 03 :264, 
1980) o 5 ' P - R tfoT h C (D8fift-*pUC9K:-9- 
7' ^ n - y 1 ^ tT 7* v X ^ K P 5 ' P-R 
L 4 ( m 7 |gj ) . 

P 5'P~R 4»CD-<yhQy (4 V h a V A tft* 
4) * 2 SKI&C.k P^^r * (S7B) . 7*7 
^ $ KtApa ! Ti^tt^. Apa IliOMy 
^CD^-^-^gnffiT^S-lirL^^LT 3 ' ^-^n' 

^v^'^s^jit. * k , is it $ n r ? 7. \ 

V Z Ba 1 3 1 X * V 31 * U T - -b" X ii T 4 # 'J > 7 
- *"K«fc 9 tea LT**aS*>&#j 400bp^P^^L. 

*«ftt4. is « {t $ n /c r 7 ^ $ K*'j**--b* 

tCcfc*)?5IS^Ls ltd tL^ffl^T E. 3'J 
J M83^^ff£jgt4. 7*7^$ K D N A * «| US 
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l> n * L X * V b ° y A + ©Sma I fi.tf Sst I SH| 

(z mm $ ti^sma i -sst i Kfr*tt^r^ 

* K£iKtRL. *LTp5' PA a R<tffr£-f£, 

<<yrnyA©««J*> 
^ TZol lerfi. Smith ( Manual for Advanced 
Techniques in Molecular Cloning Course , 3 — 
)\> V 7s T «J y ^ - A -7**7 r- V - * 1983) k 

cfc9 8B»SftT^*©£1l!ffttcHtt:i-y 2 
\s * & V -ft J; »tit4, 

P 5 ' PAaR^Pst I RtfEcoR I 7! r8 L . L T 
7 # nr-f V CKfri, Pst I iEcoR I T it L 
M13m P 9£ -9- 7' £ a - ^. y ^ £ . IE 7 t - ^ 

*^K«ut-l (3£ 1 ^) (ZT~-)l<T%. £©£ 
SJEsf-yrrs^Usi-f-KWU il£S£;h,*-<§x£ 

y y i & tf n ©KyiJctt LTffl*»ft fcE?!l££■w 
lr * o mi 3 a. ~ a- * to&wikfem ? 

£Is]Ufcl2!_h©mut-l©3 ' ®IZT--)l't&. 



$*f>3BEB4-85084 (13) 

(Klenow 8ff ) Rtf 31 ^ •> K h 'J * X 7 x - 
r *Jfl^TT4DNA U (D#?tT-CEfi*L«) 
£ . 4f 4fAri^;nDNAitE. n y 
JM103 C^5J$£»L. ^LT4r^7*7-^ 

x h y y v * y h ^\ -< r y ^ -f - 5/ B y & # 

TT 3, P -S-^MtSESEi* y ^ * * u * K * 

r7-H60DNAtiHL, * l t * y rr * 

y - y ? t * . £©7 , -7-f-7-lix£yynK 

© fife 3[ * ol fig (z t £ • i.^y y i fttfnoEL^ 

M l 3 mm Bfrb* M PB x y ^ --b'ifift 
R^T^a-xy/ugMaa'tC^ftPst I -EcoR 

'^'ttr^ $ K P 5' I -H*£j8-frL«>* 
(» 7 H) . 

s 8 a^ML. 5 - n - KaatcDHAcaa-j- 

* fc s mJSQr 5 * 5 K ©Ps t I R EcoR I C 



f9 rSfcKcfc o Tftl277bp©Pst I - EcoR I Bffr* 

4 . P9C5 ' £Sal I &tf EcoR I X ?g ft f * CI <h C 
cfc *) 6 5 bp CDm b 5 ' ©lOcDNA^M-^mj^ * 
LX 7 £ y )ly-7 $ K ©1S3& S 

Bt4. 2fla©0rtt-**-*l£ ©EcoR I *3SK&1,> 
TiSftLx tT'tl £*l/c#jl330bp©Pst I - 
Sal I 6ff K" £ > Pst I RtfSal IXffiitlstz 
Ml 3b P 9k:^7^ p-^y^t-s (X 8 H) • 
iEa77-*>'DNAtt'J ^ * ? U * K tt * ft 

*SEii!s»©/£«)(z>»a!<k LT-aas-r 4. * y * 

* * U** K«ut- 2 ^rC©iJIS^T^ 
-^Lv LX* y rf^ ^ u^-^ Kmut- 3 (^1 

CH^©7-7-<-7-^HiJ IS © cfc^LTiSt*. 
^yzr^^u-^^ Kmut- 2 t*T $ y K23 - 26^-a 

- rturr/D se?ij©cDNA — © n r y 2 7 c 
*^*a-&*is«"r ^-r^^^- (mut-3) 
anKnttffi^ ^> 3 5 bp_h^^EcoR 1 »*4*a a 

4f ^77-y^s NCO I SP^RcKXbo I 



SlH£©*^£*tf K3;A£ ti/iEcoR I SP&©#ft 
K-?i>Tx £ y - - y^'-T 0ra©SJffivN-^ - 
y*St7r-^DNA-^> 7 , 7'f7--2 (m 
2 31) tffl^TEJIft'Sf 4 c ihCck *) 1^ y y 
D «tcDNAckoraOjELV^attffl©#?£*«!2-r 4. 

LI 5 ' □ - KtiI«*^t;Pst I -Sal I Bffr* 
Ml 3BB7 7- ->*©fflS!«^^#Ht 4. C © 
fflrfr 7 □ - x Y cfc to «92 L s ^ 

It Pst I iSal I T?fiftl^pUC9C»Al/tr 
V X $ K pC5 ' end^^^-e L. 26 4 . 

^9l^Cl^L. 7' 7 ^ ^ K pC5 ' end EcoR I 
S. a' Sa 1 I "CHUtl, *LT 5 ' mf-( ^CB 

TCTABKcfc «3 4* cDNACD?!*)^. P 9C3 ' 

^Sal I -EcoR I WX± LX&mt Z> . 2 AS © Sir 
fr*H7cia*S*CJ;»). EcoR I T7iUfcLrt:pUC9K:$ 
tS1"4.iS*Sa-&«l*fflt^TE. 3'i J M83<& & 
2He&L. ttlBS^LB +X-gal. JbtC 7" U - h L . * 
LTSfe3D^-^^7'7^ $ V D N A % 
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* . btltzy' 5 X * K £pMMC<L f?» £ "f £ . C £> 
7* 7 * S K &ftl500bpG)EcoR I 8Tr ± £ thro 

SJLI 



ilJyfrum S SI 

out-l 3'CGA CGA G A A CTC AGT CAC A A5' 

nut-2 3'CTG A AG CTC CTC CCG TTC CTT T A A5 * 

ou t-3 5'GGA GGA ATT CTG AGC3* 

primer-1 5* TTT GCG GAT CCG CAG3 * 

primer-2 5*CGA CGT GCT TGG ACC3 ' 



ffl 3. 7Lz_±_A y coiztotp&.n^* * -<Dii&i8. 

ecor i Br)t t ltwl 9 aj l. * Lxm%#myLm 

8B&&3£3i-< 0 * - C» A-f £ . * * - 0#J <h L 
TpD 7 *l> C CD t> © S V 40 X V ^ V * 

&tfH#8ff (tripartite) <k k>~C J$L Z> . 

f 5 % $ KpD 7 ttT 7 X $ KpDIIFR ffi(Berkner 



»fflD3h»4-85084 (14) 

RffSharp. Nuc^ Acids Res . L3 : 841-857.1985) 
tCi^-T^). PDIIFR ffl + ODHFRE9U© "T <'±i£© 
Pst 1 g&{££Bcl I &M4 £ $1; {ft "f & . C^li*0 
.M C L T It ? . 1 0w©7'7^U'*Siiy I" 

tD Pst i c'«k 9 3 7 r a l 0 #!H 100* z ©IS 

tfjvfc A (lOoM Tris . pH 8 s 10mM MgC 6. 2 x 6 oM 
NaC£ s 7oM0-MSH) * T frfi ft L DNA*7 
^ y - ^ ttl £ L > X ^ y - to tt K * L * * * L T 
10»M dCTP Rtf 1 6 a i v b 0T4DNA * J J ^ 7 - 
****-f*«»«B (50m« Tris. pH 8 . 7 mM 
MgC£ z x 7 »M*-MSH) 4 0 V 4 ^ > 

^LTl 2 r K T 6 0*&V y*^-< - Ft4. 
3L? J - ;utt«CD^> 400^ ^ v h © T 4 * 'J * 
* v** K U **£3i® C (lOfflM 

Tris. pH 8 . lOnM MgC £ z x 1 mM DTTv K4mM 
ATP) 1 4 jM *TDNAt2.5 ^ g © * ^ - 40= 
SBci I 2tct 1 2 l*BliS*S-fc L 

ft fc # ^y-^tl&ajRtfx^y-^fcfcExOSN 
D N A 4 120 fi & CD ISSitffi D (75mM KC£ . 6 mM 
Tris. pH 7. 5 . lOmM MgC 4 * . 1 mM DTT) CSE 



SL N 8 0 3.^ v hOBc! I C ci; *) 5 0 t 
6 0 Pal *8 ft L > * L X 7 # ° - * + T S * |jj 
L/c. 7*-A17 , 7^U'DNA (10m) 
« y & JMI L % ^ IT 5 0 a. ^ v h © # . »J * 
* u * K U *r * 1 0^£ cDffiffirg 

C*T1 2 , C^T2B#r a 1iSS-ti:Li6> ^LTCti 
^ffl^TE. 3 U H B 101 4^SI£«ILfc. ifiii 
D N A SliSi^rr^cfc 19 n - ^flbs * 

LTHtt3n--^^aa^^7 , 7^5 KDNA 
(pDHFR ' <h^*r^) 4 d AM" E. 3 U K ^ ® I r * 
L/C. 

7" 7 X 3 KpD 2 ' iftOBClTBSL 
/C. 1 5 pDHER ' Rtf PSV40 (BamH I rgft^ 

tL/cs v40 4^^T^^) ^3 7 tt:t6 o^p a l 

DNAKifr^T^D-^y^^^^lljtCcfc^^ai 
L. LT4. 9kbO pDHFR ' gfifrS.D^O. 2kb© 
S V40Kr^^m^ L/c. C tl h (200ng<D 
pDHFR ' DNA & tf 100mg©SV 40 DAM) 4 . 100 
3- z- y h©T4*'n^l/^^ K'J*'--fe'*tS 



f 4 1 0 M ©aS'ltffi C + T 1 2 ttCT 4 B$ra1-f 
y+a-<-K> *LT£L/ciiJ£teJ (pD2 ' ) 

7?*$ KpD 2 pBR322?IM*0 
K?« ±K<fc 9 SEJBLfc (Lusky 

Botchan, Nature 293 : 79-81. 1981). 7* 7 ^^ 
KpD 2 ' (6.6 j» g ) & # pML- 1 (Lusky R t>' Bo tchan , 
Ififfi) ^5 0 v ft CDHifiifcAit'-ei hf 
OCDEcoR I S. Nru I ifttC3 7*CtCT2H$FeM 

y^^ - f l . T* # o-7.y;naaacffliK: 

/c. 1. 7 kbOpd 2 ' BBfr&^l. 8 kbOpHL- 1 
BRfr ^ip-SI L. -5: LT 100*^ » KDT 4 * 9 ^ 
^ U^-^ K U *' - -fe* * * * f & "2 0 ©$S0i?S 
C^^l 2ictCT2B#r B 1iS^L> ^LT^tCCin 
^Ifll^E. 3<J HB10l£ J^^fe}^ L/c. rJtS© 

it/jX^ ( P D2£fr-r*) ^^^t* ^ n a ~ 

iStaS3^Wtc^*)f5j^L/c.*^s 1 0 p s to 
P D2£2 0^-^v V -T^OECOR I & O' B g 1 D (Z cfc 
^ 5 0 t* & ©S3irgA^T'3 7 ■CtIT2B#PJl7Bft 
L/c. DNA^7*'D-^H15\^iiU 
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ftitS> PBR322 3 ' XT'? -f # U A 

EJHtttt * 2. 8kgiSrJt (Brfrc) *#»L,te. 
P D3 ©iftfltCiy^.TffifflSn&aooWffr*!* 

*fcfcxpDHFR ffl£3cJgLT$ac n(SstE) gflS 
£Hind ffl gfcteXttKpn I & ffi CD t> T *L ^ K & & L 
tz • 1 0 p g OpDHFR It2 Oaiy h(DSit II 

e £ *) 3 7 tcT2ePJ?BftLs y * y - ;u 
totfc&tfx* j -JU&mZiT-, tz. SSI 2 ft*: 

D N A * . 10 mMdCTPRtf 1 6 ^ ^ v h <D T40NA 
*" 'J / v - -if * -£ * 100 ^ 2 <0 & 31 ?£ B + T 
1 2tCT6 O^rJI-f - hLs 7 ^ S - 

DNA (5^ g ) 400^.^ y h ©T4DNA »J - -fef 

2 out ot&mWLC^r x * * - -t?4& 

ft rt: Hind ffl XI* KpnX U y * - 5 Oagi 1 2 

t tec 1 0 i»Ra&£ U 7 * J - ;u^as * L 
Tx^y-^ttFlL/c, 50 £ ©ffiSiySAtcSS 

L & . 4r^7X$ K^-x ffl 3 *i 
5 Oa^v KDHindlXttKpB \ IZ£ *) fflfcL, 



?$ean3B4-85084 (15) 

DNA(250ng)^x 400 ^^vh©T4DNA »J *' - -t: £ 
£WT * 3 0 *£©ffi8iifi C *T 1 2tCT4ftH 
IBLs *LTC*Ltffl^t E. 3 V R R I *Jg 
SfelSL/Co Sf^r^^ K*pDHFR ID (Hind 

DI) &tf pDHFR E (Kpn I ) t ft & L tz . &Kx 
pDHFR III (Kpn I ) 3^£Bgl n&O'Kpn I 1Z <fc £ ffl 
it$LZflZZtltZiji< 7 if a - >fl&$cLtk®K: £ 

*) 7OObp0K P n I -Bgl I gfffr (BSJtA) 

S V40x y /% y -9- -I2?I]£&CD|£ K LTpDHFR 
ID (Hindi) CtfAlfc. 5 0 M g © S V40 DMA 
£ 120 ju £ CDSiijifc A * T 5 0^-^-v hOHindffl 
t£*Z 2 7 ttCT2 8$r B l-f FU * L 

THindE C S V40ISr>t (5089-968 pb)*y;b«S 
L/c. 7* 5 * $ KpDHFR ffl (Hind III) ( 1 0^g) 

* 25Ong0 t) i/1&*7,7y*-*£lZ&>0 3 I X (Z 
t H*H»lLs 7 W n> tt fcb L * -ErLTX* 

( 5 0 ng) 200a*7 F0T4*y?^l/* 

* r y "*r - *• * JB V* T 1 G> IS 8i jft C * T 



1 2 *C 3 250ng ©Hind HI C S V 40 £ i£ 

gl, *LTE. 3 U HB101 CBSfE^lfc. & 
£ . C O 7* 7 ^ ^ K *6 700b p CD EcoR I - Kpn I 

Brtf- (ftfrfrB) 

P D 3 ©&t*#Ji§J£CD * . Bfitf- A RZfi B (50ng 
fO) £ . 200 3. - v h 0 T 4 y * * U * K 
y A' - *' * ffl ^ T 1 2 1C C T 4 n ?Jl . 1 0 ng 0 K 
K* C i L.*LT&£E. 3 y R R I (DJ^S 

^aiL. ^ IT pDS CD^fil^SS^r^f fc* 

Bci i wiKSBffi*EcoR i affile**- * CI <h C 
r 7 x $ kpd 3 4 fflrffl <o y y 

* - ft M feX. <fc o TEcoR I £BamH 1 (Z^fe? Z> Z 
£ (Z £ >) , 7fV^i^5 0 - 1 ^ v 7* 3. 

v h®i£Sc^^t poa^^^ffi-r ^ecor i 

K^EcoR ITififtL> ^ l/T8ttft $ D N A 
3-T4DNA *'J>7--fe"RU : 4?IS[-r'<T©T ? ^ + 



^ K*BamHI ffil PR SBil ^ ^ V * 9 9 % 9 \s * * Y 
^ii*SL. CO D N A ^ Bam II I 71 ffl VC L T ® « © 

y L t t^?L^fi3^%Sfie?iJ^ 

#f t £ »f)t£pML- 1 (DBaniHI fa 1Z 2 n - V ft 
•T ^ . ^ 7* -7 ^ ^ K ^ E. 3 y HB101 K h ^ y 

*7^L. ^1X7*7^5 KDNA*WSLx 

^HEl^^St:^^Tx^ y - ^y*'-f*. 

PJIStc: IT . Bel l«ffi*.*;t-*h5l*U*?-K 
'J y * - £ffl T EcoR I SiH&tC IeIS-T ^ . » h tl 
-5>^^^-lipD7<i:LT$«I^n^. P M«C^ 
£<D1. 5kbrnf^ EcoR I Bfi ^pD 7 <D EcoR 

I SHSKtf A LT^l^ ^ 9 - Pd 7 C(SIOII) * 
i^-fr L a6 -2> . 

7'n^>r ycK?(a)*«^nIljg«-<^^-*# 
'J ^ hay >v-fe-^^^pD5^-<$ffl1-^C 
i C £ 9 fifiSt 4 . PD 5 ttpD 3 (Z SfilTfe *} > 
5 ' - IE 3 - K pfig © i ^ £' T *) OHFR 

3 - KfiJ)tt*t4. DIIFRE?j*$ hlZ&Ml, 
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L #> & • 

P D 3 CD^TEai/iiO tflftc LT*** * - 
pD5*i§/K-f &. §L> BaoHI 8'lii<MltDN 
A © A ffiffi T *> . ^LTSV40*'J7f^U. 
- a V > # + i^^^t^t 4 Ball-Baa D S V 

40t*fi# *<&©:Si ft k: £ 4 j&k:*? i^tpD 5 tipD 3 t 

D!IFR&?lj&£jgf 4 * TpDHFR m£Pst I fi. 
SctICJ;5«ftU^* LT 400bp ©DHPRWfr* 
*H-r-5. Ctl^M137 7 - '>*^^^-^ 4 >7'^ 
D — y # L v ^ IT Sin onseoRCK Levtnson 

(Proc. Natl . Acad. Sci . USA 80 : 2495-2499, 
1983) C ( kDE«JftLfci;o«cLTSi*L«)'4. 
C ©£fitt:DHFRl£?lJ*© 1 ffl ft* t> h 

t. n/cfflrfr^pDHPR DCHtf XL 

T 7' 7 X 5 K pDHFR r ffl L*6 4 . 

DHFRgfi?!]© 5 ' If - 3 - K -T 
4. 7* 5 X * K pDHFR r IIl£Fnu4HI Cnii 7*7 
x $ K*Jto 2 0HOBaT9IRt&) THB* L 
&ICT4DNA # U > 3 - -b'RCH 4 881 "f ^ T © 



4. 7*7* * KpD5 (DHFR r ) *BamHI 
ftt4:iCJ;4x ; C tiiDHPR' R?( 5 ' 
*HTBB*L»* * IT 7*n ^.-f y CtSfrfrKiS 
8tf. 7* -7 X 5 KDNA*i89JttJ6ri«0&a e rn 

P D5(PC-DHFR r ) <k»r *■» & tlfc*<* * - *S 
1 1 HtC^f. 

7'or-f * c © f£ ffj 

-?/Ni***-^ (BHK) tSlfe (ATCC CCL10) 

£pd7c iffl^t'J y^73;U'>^AP^ttKtc:cfc 

*} h 7 y X 7 £ r "f 4 (Wigler Cell 14 : 

725, 1978 : Corsaro R Pearson, Soma tic 
Cell Genetics 7 : 603.^ 1981 ; & £ Grahaa 
Van der Eb, Virology 52 : 456. 1973) • 
H!S^37t, 5 % CO t KT*';i"<:3CDi§ife (10 

H©i*^iStt<k* ■>J&KJliLflr*BanL. ^ itl- 



?5GP3U4-85084 (16) 

* . d©5£38K: BamHI U y 

Nco I CJ;!)f(lftt : *' DHFRP cDNA*^-t;0. 6 kb 
©BamH I - Nco I VR J* *< i&SB $ ft 4 . 7* 7 X $ K 
pDHFR ffi^Nco I RtfBaalll T iS itU * L T 
S V40#'J7f-l/-^9 y % > # + *tf0. 2 

kbWiKi&m* 4. «j36ra«:***>JTT*L'- 
£> s y ;u£&£DHFR p BSM-caJS'f 4 . " 

BamHI T^ftl/:i> £r4Ba«HI »«T*pD5 0 
BamHI SBffiKftAL. * L T C © il S *E £ ft * ffl 
^TE. 3 'J HB101 ^J&Sfrtft-r 4 • 7" 7 X 3 K 
DNASW.U * L T M PB x y K * £ u T - 
rfitt £ J; 9 x ? u - ~ y f 4 • Ad 2 ± SftJUl 7* 

n*-^-7>£©g¥©fc2j6£lEL ^ifr fnj CDHFR r 
!? ASP**"f Sr 7 X $ K*pD 5 <DHFR r ) ift 

7' 7 X ^ K pD 5 (DHFR r ) iffl^trn-r-fy 

c*3£5-frL«>*fc«>x pmhc^ecor t TrlHfcL. 

^LTLSkbrnf-i yCBIK-^flt^. ECOR 



4^ T 2 0 9<©:3y3'i'xyS'-£"CiB$ffl'frL*64. 
•^ft 1 O^g ©DNA*ffll^TltSt06 OnmlM^ 

r7y*7j:^ h-T4 :3.75/i g©pD7C . 1.25 
// g ©pKO-neo (Southern S. Berg. J. Hoi. 

AppI . Genet 1 : 327-341. 1982)&tf 5 V g <D V 
Vfg^DNA. DKA*0.3H NaOAc. 7 53^X^ 

L> * LT 2 0 Ol OraM Tris-HC£ (p!l8) v 

1«M EDTA tfCSiS&Sf*. DNA* 440 //^ © 

500 J" £ © 280mH MaC£ . 1.5mM NallP0 4 
l2mMf-- + *hD-^. 5 0mM HEP ES ( P H 7 . 1 2) t 
fe£-t Z> . ±Sfi©rS^^9^6 0 U & 0 250mM 
CaC & z £i82jOUs IT C ©^T&^^S^T 

3 o^nn^^-r^o c (Dm^^mi^i^^^. 

* L X m B3 3 7 r (Z h £ L X 4 B$ fS| a < • Jg 16 * 
% igift* 2 0 K 

DMSO^r 5 n/^^tCT 2 ^TultC^/c ^ XJJD^. 4 • 
^!M^igifeC^^20iBJa^i5fe^^. *UW? 
<C »S tft + "C — S'f - ft^>. DNA^:^ 



ifc <*L»**Wf * ^ 3- *8 ift + 1 0 mg/*£<Z> 
C418. 498 // /«* ©4-* 7' n ) *JjD;l£. #jl0-13 
HHtDftx pKO-neo ififc^£©*)iA*-£LT-e:*X 
&£C418£fcfLT»ttT£ * BBtRJlt * AS * 

T 1 0 K $ v/«&iajfiivS*#Wr 4 *'A"<3 JSift* 

■ 7" o t- -f y c * fc«>. iSift*jS't^H 

K J; ^ TffllE&tf MBS •* L T 7" a 

7v*-f t*. MJT<>y£ < £J3H8& ; £7"U'- h 
0.25% MJ h -100 ^^ft^PBS*Cl 
-f V;b^y K • Ty-fe-f (EL ISA) £ & CD |$ £ 



HBBOaK4-85084 (17) 

v- A ffl§3 L*ijift(lG0;rf CD0.1M Na«C0 3l pH 9. 6 . 
4» 1 M g / ml) £9 G-Q3LJV§ fujlf-*? 
u - h 0 & ^ x ;i/ Jjn . ^,LT7'U - ^4 t 
CT-S'i y * * - hf^o & £ . ^ x ;i/ 4 3 
H. 0.05KM-f-y 2 Ot*Wt*PBS (5 
nM'J y»ffl8i«U P H7. 5 . 0.15M NaC£ ) T* 7&t& 
L n * L T * C P B S + 1 ^ ^ jULflf 7 ;t/ y $ y % 
0.05« H> -f - 100 // ^ <h ft£ 4 TC £T- 

jS1"^.^V7*^*?WS-r^/c». 100^£©& 

■9- y 7" * s ^-h^ti^^x^^T-a 7rccr 

i B* IBM y+A^- h L^LTn^^PBStf 
0.05% l"!f -( - y 2 0T'tt<', & C . ru-h 

1 % •> jtLvffT ^7' $ y&tfo.oss* b 5 - 
y 2 o**«-f*PBs+x roT-f yccjctf 

* fcr* f- y t y O X *} 9 a - + 

(3 0n g /«£) t&tz 3 i * tzx 1 ftTA* y * * 
- h -r * . ^x;u^pBs-?-r-r^s * l t 1 

% 3 ^jIily§7 ;i>7' * y S. tfo.05% Y tt a - y 2 0 



£ -f * p b s + ta'* u 14 * * v r * - -tr k 

}^L/:7 y <bfttc 3 7 r CT 1 Bf IB]. 
-f y+^-<: - h T £ . & . ^x;i/^PB ST'"T 
*f L T 0.3niM MgC£ z ^^^T^T £ 1 0 % V 

x ^ V - ju 7 $ y (pH 9. 8 ) 4* * X 7 r * - -fef S 
S ( > 104;600 ns/mt) 100 // £ <D & Jjn 1Z- 

405nn -C(D«i#*5*n*-f*-7"U - MJ 

«j y-^r7r y y^HB^PHi^Jig-r^-irCD^^tv: 

A . cPNACD matt 

-42 19td^fG"f^X^vy (^4iKl*)H^ 

x*yyi) Z ¥ J J+WXZ%.m Ls ^ 

LTffl t>T. .Gubler&tfHoffoan (Gene 25 :263- 



269, 1983) © t$ttKl cfc ^ IIEPG2 tO US^ ^ CDbRNA^ 
ffl i§« $ tlfccDNA^ 4 7 9 'J - *X y* V - ^« 
yy"Lrt:. CO-b^H yttb hffFa^Cdi^Lx 
-ErLT-TTC^^tLT^^J; r> (Z 7 n 7- 4 y C £ 

(Faira^ Bahnak. Blood 64 ;194-204, 
1984) . 7 7 - V * gtllCDEcoR I % 14 ft A £ tl 
TJSr^. cDNA*£-W-T *Btt ^n-y^m^Lx 
Htrnr-i y CiJ8{E^© 5 ' IP - a - KMtt 

^^^-r^^';^^^ u^f- k 7* o — 7" c j; 7s 

9 V - ~ y ? Ltz. 1 AS O 9 n - y ^< c O 7* d - 
7'tC cfc -9 T fcHllT.Sb *) . 

^ KSS^iJ^^S L tz. C CDcDNA« 7 0 bp© 5 ' - 
^HgRE?«. t h7*U7-D-7-ar--< yC ©3££ 
a - K K5« . RCKS— * U T x ^ u - > 3 ygp 

ffic»fi5-r z%±tz 3 ' - #3-ra**tf l 

b . % g *< ^ ^ = cd m r& 

7* a «r 4 y C cDNA CD & ^ * *< ^ 9 - pOX^T 
a3^L/c) SCfpDS ' ^cbl^^^n^:. P D3 ' 
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*-tt P D3 <fcBfcT&*J&<. (IIS V40*''J7f 
il/-«>g y>^t^ CT ^^"B S V40 BamHI 
(2533bp) -Be! I C2770b P ) 8/r & # ft C & 
Ai-cmH*. PD3 ' ttitfe?* 

pDX * & £ *: tf> x pD 3 ' £EcoR I TfflSHi: b 
S I *£U7 - y * i ^ - F l> L 

xftte: Bai i y y * - fciiS*S*f * c <h £ <k *) * 

pD 3 ' + 6DEcoR I SB&^Bcl I g&fice&Lrt:. 
PBte± HE* ti/c 32 n^-/r&DNA*H»L* 
* LTSftLfcMKSMa*^**- *1. 9 kb® Xho 

I -Pst I llfffr^T^* d - * Y )Ufg%ft$htZ& *) IS 
SLfc. ©ffi«tC*?t>T . pD3 * --tf&l 

3 £ *LfcEcoR I -Bal I T ^7'* - ( * 'J ^ * * U 
*^KZC525 : 5 ' GGAATTCT 3 ' ;S.tfZC526 : 

5 ' GATCAGA ATTCC 3 ' £ i§ l£ ) £i£*£LT* 36 

EcoR I SB£££U SIPBxy K?i?U7- 



?5raea«4-85084 (18) 

&*£-W**2.3kb to Xho I -Pat I KM- *#« L 
fc. ±12© 2 flS©8lrfr*T4DNA 'J # - -tf t&fc-i 
y^^^-hL-s E . □ J J HB101 £Jg®tE&Ls 
* L T E3 ft 3 o^-^»]PB5Hlf^«t0l5|SL^o 
C CD 7' 7 ^ 5 Kli^*iie?t»At43fe«)(Z)3. 

&tZ x 7" a -r -f V C GDcDNA^EcoR I 8ff >i* £ L T 
pDX «AL/c a»7-5 * $ K*1HR#* C J; 
*)**'J-~y*'LTs 7'n^-^-^^^«L 

X $ K D N A (pDX/PCi fcf *) * H 35 L ft (31 
121). pDX/PC+ CDcDNAjf ASM* 5 ' # 3 - K 

a'«cATC3Fy*ttt4 (m2ig^#ffi© 

:i) fcafcx >5y*7x**B y & 5£ 51 & 

KjfcSfc« 9 TcDNA±K:|&*£R*fi' -3 fc. *'J:*X 

ffl2S**©tt.4"*ff «»*n-fccDNA*#-WT 
*pDX «-SJ8^^" * - ZvSMtfc* 



C. cDNAg)%*B 

7*7X* Kp594*U y >\> > J+xtWi&IZ ck 
*)C0S-1 (ATCC CRL 1650) W BS x BHKSDB> & 
0293 ting h ? :/ * 7 * * h Lfe. 4 «»IHSK 

fc ©) SrJjlla. fc. S £ * (iB« 4 8 USHXtt 
7 2BfP B T) -r igife£iR& U *bT*B8&£mi6* 

cDNA 0 a - yGD^JJCDj^tCffiJELfc©.*:^ 
7 V a --r a - ffl S $ *L fc tf' y * a - * A,fJtf|c * 

OC^iEU;. C0S-1 «B07vtUttr, 

R®**ila»**&aiRW£ttK*L«>* # & ^ 

-6 (Bajaj J. Bioi. Chen. 256 : 253-259, 

1981) . 7*n-r-f yC|)iJmi4^©CD7 0%K±^> 



(Protac) C {y * *) * V? A 7 J 

tvCs * y 7*^* ^ y f h a SET v -fe A (Sugo^v 
J, Biol. Chea. 260 : 10453, 1985) IN A. tz * * 
^^-fntt'x 5 0/i^T^©IE^lfiL©thifiL3S. 
7 t* v US >T 7 t U y CTBS (50oM Tris. pH7.5. 
150nM NaC£ ) +10 x S.0* * U y I s , V5 

(TBS+ 5 /««) t«>'J 3 
7' + T S ^ L . 3 7 -C T 2 3> PuT CD 7* U V *. 
i ^ - h CD ^ . TBS+tC|J:JK$tl/c 100 /i £ <Z> 
ffitfe^^tLfcyar^ ^C^.IJlis ^IT-f y* 
A ^ - •> 3 y * 37 "C tc T * ^ 2 # Fal it fc • <k 
(Z, 5 0 P & CO 2 5 oM CaC£ z ^^^-T^dci:^ 

ck *) SH*Wife LTfiHe$BI*K» Lfc. 

ffl«ftIt©Sttttxa57"D -r -f yco^tL^^S 

h - y * 7 ^ ^ h£*i*:BNK$iglIS&.U : 293?ffl 
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IB c «k 9 * *i fc 7* d -T 4 K^n^yy 
i?7f^y^t:«ki9$(f,t:^8fLfe. igife u- y 7 # 

J; $ r a - y l * ©*sm x BHK 

fflB3ri>£©7*n-r>{ y C CD 3ft 2 0%^<Z1*|JJ^T 
* 9 x flhi" 293*ffl8£^ h <D 7[ u r 4 y c 0 #j 9 0 

COS-1 tBUftRgg 293l»aiiatCfett^r ay^f y Cfl> 
-Wfft (transient) % 3% R g ft & 



7' 7 X $ K 



« ift * 0) 
rnr^f y C 



COS-1 
COS - 1 
293 
293 



M L 
P 594 
M L 
P594 



1 0 
0 

5 0 



351811384-85084 (19) 

To-r-f y c OcDNA*6Btt«FSgESJSI6K:«k *) 

L/C, *C x ggJB $ *LfcKJ!l* B_H K *afiS&tf 
293HI&C h 7 y X 7 * £ HLx-*LT£EKh 
7 y * 7 * * r£#ifcfi!iIia*iSiRLrt:. ^-fe;^ 
4 y >^ £ © *g Jfi if y r ;u + 0) ffi f*fe 7* n ^ 4 y c & 
\k ffi L tz . 

ffitttt^r* K3 - KEJI*ttit4fc«), 7" 
7 X $ Kp594* Sst I T«NtL> * LT.ft880bp 
<D gfifr £fff33 L > LTMl3m P lO 0 SstlgUtetd 
UALfc. 12Hfl©SfHfc-<r*- K 3 K y £5( 
I^'J^^^I/^f-KS ' CTGAAACGACTCATTGAT 3 

(Zoller ^ Smith, DNA 3 : 479-488, 1984)£<£ 
*) Bft £ L tz . ^ S 7 7 - *>* o - y Co Jfi 34 
D N A * SB 33 L . * L T Ss t I IZ J; 0 rH it L tz. 
7 m o r- 4 y C gfrtt (&840bp) £ i£ gf L . ^ It 
SstI Tfflj^n fc P 594 CC |? A L tz . £ T * 7" 7 
x $ K*. Bgl n *ffl.^-5«IHfi?fR^ v t: y 



«fc Sst i ffir>T"©iELc , *^rfp]K:*7C , *Tx^ »; — ~ 
y ^ L tz . Ibl^7*7X 5 K * » K L * ^ IT 
pPC829 £tft£ L/c. r 7 KpPC829£B£?iJ&£ 

7* 7 X $ K P PC829£ B H K *ffl!® K (7" 7*5 K 
pSVDHFR (Lee^„ Nature 294 : 228-232, 1981) 
±SO . Xtt 293*iIStC: CpKO-neo (Southern 
&#Berg, J. Hoi. Appl. Genet. 1_: 327-341, 
1982) t&iz.) > «J ygj* i*^R$fcfc&& 
(Graham R van der Eb, Virology 52 : 456- 
467. 1973) Y =7 y V V <? h (co- 

transfect) L tz . 4 8 B$ Rl & . «lt*S.»Ls * 
L TEL ISA CJi^T'nTOCCO^T? vb-( 
L/c, &&&& 3 mtz^-f . i£tfUgifc©#£TT 
1 0Bg> h 7 y X 7 ^ 4> h £ tltz 3 ° - 

- £ 7" n t- << y CO^IJC^^T^ A / 7 4^2 

— 7 y -to 4 (HcCrachenR^Brown, Bio Techniques. 
82-87, 1984 * 3 M / 4 M) lZ£*)7.2*)-~y 

4' Ltz. 7-U-h^PB S-X tt If - IfiL« « ift ( *' 
;b n ig ifc + ^ ij y-x ->y. 



ayJS^fiaflS±tcSl^/c, - ha-b;H3-x7-{ 

iSTi.nif pbs xttif jfli»i6iftT 

iff L ^ -^bTjfiai^A (50aM Tris. P H7.4. 5mM 
EDTA, 0.05 ^6 NP-40. 150oM NaC£ % 0.25%-tr 7 
* y) ^tcm&tcT3 O^ral^t^Co 7-<;u^- 
^IfiCT l!$Hx Wit r> Ltifrc,, * 
7 or << y c iz « t h t* * y - 7 ^ ^ {b b y v 

- rL*. 7-r^*-£3&SiTfcA4'T&ft> 
Ls *LTiat:TlI$Hat^tt^&, SiJi 
i A ^ 7 f y y ff ^ ® ^ 7 * t: y< - ^- + ? - ^« 

(^-Uy** 7y/\U)(l : 1000) 4iT'-f 

y+i-<-hL/c, 7^;u^-^r$g<ii^B*T. 
^CC^^T'iJt^L. LT^feSSm(lOO»£CD50mM 
Tris,pH7.4, 150nM NaC£ 4 3 60n^H R P ^ fe |^ 1^ 
( V* - 7 K ) x 2 0 «£ > ^ y - ;u x 100 £ 
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^ T ft fttf 500 /i g /«£ C418 X«250nM > h h 
l'*-fe-h££:ff?-*) * 1 0 B H IB » ■£ L /c • 
*SM»*36feTvfe-f tCck<9 A P CgftCot^T? 
v ± << Lfc. 50»M Tris. pH 7.5. 15Q«M Had * 
0.2nM 7.1$ h d - 2* (Spectrozyne) PGa ( 7 > 
<J ? J x^*fl336) 100^*iR^f * $ 

U - h * 3 7 t KI.T 4 - F Ls ^ LTi 

* © B» Pal fel ffi tz is ^ T A 5 * J£ L . 1 o o h 
3 ^ X 7 x £ h £ ft*: 293-fcr ;u 5 'f > (829-20 <h 

* <b ®ftsn«itx(is i 3 Best. 

■fe il/7 -f y 829- 100 PS 14 3 a - - 6 0 IS Ift ti. 
|S| ^H*Pfl (l'oBB) Kfcfct) h 7 :/X7 * h 
$ tittle 2938HBS ijttc: 4 - h Z titzft 



?5lSDSB4-85084 (20) 

SE 3 3 

(ng./«£) 

B H K 2. 7 ~~ 

2 9 3 3 0. 



8LL ? a £ j * C -T u± i/ y 4* (toft to & te 
A. fl'ffittygflRa, 

rnti/y^tftjjit^/^^ S Jt 63 2 fifl © ig 

y C 0$ £ n/ca£»*B35E**PC962 

£ <Z> t> <Z> ttRIS6IH4 tCffi^OSer-llis-Leu- Are- Are - 

Lys-Arg-Asp £ ^ -f £ • Arg-Asp jfi T* © 7 # a 

'J £ KZC9&2 ( 5 ' ACTCAC 

CTGAGAAGAAAACGAGACA 3 ') * ffl (r^ 4 fiff M 1$ E 
SK^CZoIler RCKSnith, DNA _3_: 479-488, 



1984 *) 27 p 7^^-ffiKl^^T6e»$ti/c 
© K J; * a - y ftcDHA* 

r 7 X $ Kp594*Sst I -vmitL. * LTjft 8 7 
bpgff £M13apll ££n-~:/£'L. -€-LT#l5 
IISDNA^IiL/:, lEL^f 

^fSts Sst I TlBftl/x «€-LTrn^^ yc 
Bfrfr*. Sst I TfflBf $ tltzpSBAKLWALtz. m 

* -£ P DX/PC962 <b ifr £ L (^1 4 

H> . 

B • ray W y COftgftEyteftMtt 
7 7 X $ K P DX/PC962 £■ pSV2-DIIPR(Subra«ani 
Hoi. Cell. Biol 1 : 854-864. 1981) 
<C 'J JVi/ +> J+fe (Grahao&tf van der Eb. 

k: cfc *) tk- bhk «b |ft c |sM$ f-7>'X7x^ hU;. 



JfcflK ix PSNBt^feHffl^ft (4-' 7' 3 600-5640) 
2.0»M L - f Jls? $ y&^'b*^ $ y K (5m/ 
"* ) £ £ W f ^ ^* )\y 3 CD a £ - ^ ;u i£ ]fe 
(MEM) * TlB5a-fr Lfttz. «3J}3^250n« > h 
hu + -b~h (MTX) 4 B BH 18 K L % * 

l/TB4ilfc3Di-$u/7^^-7 7 ^ 

Kcfc*)teir>±tf. ^ IT 1 0 cm 7* U - h^^ilS'V 

«: » » -fr L » • i$%'tofrayyjux>\>iz&-r 

trWcBf. 7'Q-r-f y C <D>±m. U ^ ;i/^ELlSA J; 
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m 4 m 



2 n - y 


*S§2& 
( x io- 7 ) 


EL1SA 
(ng/m£) 


pg/t9 83/ □ 


962-1 


1.1 


2500 


2.20 


-2 


0.8 


1250 


1.56 


-3 


1.2 


1350 


1.12 


-\ 


1.2 


550 


0.46 


-5 


1.2 


1550 


1.30 


-6 


1.2 


950 


0.80 



0 n - yBRK/962-1 * ± J£ «S *S S T if! * L # , 

-:Ml/tfL#7"s£2 g ©CNBr - Sfttt-fc 7 r n - 

* 4 B ( 7 y ;u *7 T 4t x f X * ^ ^ i -f . NJ) 

HffiL* C©*5JU£ lOOrfOTB STift^Ls 

* L T3M KSCN $*tt4TB S K <fc *) X ttpH 
11.5©ffl«}JftK: c fc*>rn-r-< y C £ i§ ft L *c . £ 



WBBBBB4-85084 (21) 

x** y7'n * h»««:«knifx 35«EW«:.kij 

h v y * 7 x £ h £ ft B H K HS ^ £ & £ ft 
7* n r -< y C © ft 2 0^ ^<-*tH rnf'f * C T 
*ote<DC»LTs'«»#rn^-^ y C«Kj 9 5 

PC962 «**saiB* b h k a 

* * SEtt 293UHBS * a - y * 5? . 7' n 7- 4 y c 
0*ii/«>^A-lS53y7-( ^ u - •> 3 
TftfSfi*j/cC* y ^a-f iMS**ffl^TwI(Dr 
nrOC^WSll/:. «B 08 *8 8 » IS * 5 »M CaC£ 2 
©#$TT* 7 i*^i§J8 U 5n« CaCjg 2 * ^ 
t4TBS?*7i^ffi*lx ^ IT lOraM EDTA 

«t < ^^KiStttt 7* d t 'i y c *»H-r * c £ 

PAGB&Cf CtldjR< IBIfefeKcfc *> »ff Lit. *EE 
*< 9 5 K ck *) Slr>C £ ft/c. 

B H K Kick *> *j£S#ifcPC962 £GB£. 7 ^ 



77 ^ ^ -r >f -W332ft/c^e®-9- y r ;i/ * T B 

SCftLT + #KiS SfLx & ftC 0. 

v h /■« 7" n ^ ^ (Protac) C ( 7 > *j # y -f 

^ © 7 'J n - h £ ^ ^ □ * ^ - ^ x ;u 4 1 © 
100^ £0 lfflHror^f y CSI ( * ^ ^ Fnf 
-APCa>7>U*y^^7^V>x^*) £ JjlJ a. . 
^LTA <os ©^te£HB$ t^j 43 $ * d 9 4 * - 7" 

4 V C ©ft - tiSugo^ (sfiffi) £fB$££ 

ftT^*<k?KLTfflI£L/c. 77 -f - -T - «t 
33£ftfcPC962 tix 7 $ K'J ^XiSRCf|it-(g 

91<*ftfc. pHii.5©»»j*c:«k -5 fit** ^ 

3M KSCN rStiSK:*fc*>l'£<bft*®6 



PDX/PC962 ^BHKiBSC F7 V^7x^ 
^CKiH^tlij? a - y -ft -b >u 3 -f y^-PR 
»«:R^tCck T fcfffe, MTXTSlR^tl/ca 
n^-©7'U - h lflL(^j 300 a n - ) * h U 
ri/yfclU Stat. ^LT^F^IO. SftHK?/^ 
x;i/T^^n^^^-7"U - htCll57'U - a/;. 
CtL«b^250nM MTX Z&^t ^iUiRiSife^Tii^ 
-ti-Lfe/c. 5^5 0%©$x;i/#an^-£^;f=fL 
T^/c. IslSpJSg^ao-- (ISl-2-i) 
^C/'*?x/i/£lSitb4]G)7"nx'< y C l/^^CO^ 
TEL ISA tdek*)7v-fe-< L/c. C © 7 v -t ^ © /c 
2s6. •T^T©^x;uc»ftt/ i lAitb^^ I ^ > 7 5 # 

PiSI -f y+a.-< - hLx *ClJ)HiL^LT7 

-f L/c. 7 5*fflT5 0ng/ri ( lOOOng/ «£ / B 

^ffl^-r^) ck *9 ^ < *^a-r ^ 5 fla©a n ^ - 

ck*9^a«/cCi$^©/c66C 1 0 a.7* L. - h 

^ ^ 5* 1 . r~ 2. 8 pg / m JSl / B T 2b o tz . 

PC962 ©cDNA^r 7" 7 X $ K Zeo299 ^ A t" C 
i CC ck *} PC962/229 t + h & — © 7 v * $ K £ 
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fcJKLfc. Zea229tipUC18 * S £ £ * §fc 51 * 

* - f - t s V40£^* - $ * - 9 - <h ©TbIk:* 

.*DN At»At4fc ft-O ^ - ^ BanH I gfl 14 * 
*1T*" * . Zem229tt 3 6 K . S V 40*J) SB 7' a * - 

* - * V ^ i/ t K D 7 * Ix - h'l//i?^-t*2 

Rtf S V40* - ^*-^-t**r«: PDX/ 
PC962 ^<b ©PC962 cDH-A*^*"J- 4 EcoR I Bffr*. 
EcoR I - Bam II I £ ffi sMJ =T * * U ^ * Y 7 ¥ 7 * 

- £ Jfl . BaaiH I T«JK**1*LT*:*7t * 

- n/cZe«229^i$g L fc. » £ ft * *< 
^ ^ - £PC962/229 tfoL. mi 4BC*t. 

7* 7 7s % Y PC962/229 * «J y8^l/'>nftC 
«k*)'BHKaBK:h7^^7i^ hUlfe. 10% 

* •> telSjjLffi&tf 5 * g/rft^ $ yK^itt 

^';^30MEMtfCl5SL/;, C © h -7 y X 
7 £ :> a y t> © 4 8 B$ Pal © — B$ (ft % u «s: ;u 
ttto 2 5 ng/*£ T £ 2B». ^7^X7^ 

£ h £ *Lfc*fflS&£250nM MTX * f *f 1" * iM 1R *8 16 
C5Ht > * LT £ * £ 1 4 I*fa*&« b fc. to 200 



ftfflDB B4 -8 5084 (22) 

y^£©3tfc©ru- Hfc-r2./7-f;u*-7-, 

tUiot^^'J-iy^U * L, T 2 4 {Bd © 
Jk 4> $ < £ £ n n .r. - £ «> 'J y^'-^ n ~^ 

y ^ k: <k 0 ^ ± if . c *i £ & l o«ru - h 

yC^j^U^n^iffl^L*:. 1. i - 2. 3 pg/ffiB 
yc4I-fe;i/7>f y © K S3 * It o fc . 

55 31*** * -P0X/PC962 Rtf7*7 X S.KpKO-neo 

*yy»*ji/s/$^ftK:«fc*) 293iaii^c|5]D$ h ^ 

£4 8 B*fia»C 500 g /«£ 0G418^ t-WT & » 
ifeC#tt/c. iHlRJSI&^T' 1 0 BrrJlO^x i*/ 
7 w ;u * - 7 v -ir 4 £ Vf ^ * L X > »J y - £ o 
-~ y 2 fla©n a ~ - £ f£ ^ /c , 7* a 7- 

y c ti i - 2 pg/UBDS/ B t £> * c t 

d3 $ *i tz . *S S * * * - ;u T v 7* L s ^ LT7'd 
■r-fyc*-f-ky-77-f--r-f-2?n-3'f.* # -7 
7 - K <fc *) tfj 32 L • 7 - a-7--fyc©9 5-««k 



B H K*fflB&Rtf 293»U&*&H»**Lrt: 962£ 

©iFttarnr'f yc<z>«iiijtttL/c. sds/ 
pages, c *x£«fc < igffeSc cfc * ftftiz «fc*i«:\ 
*-*T ©fflBtseStf* IKiSfi ©SttfttfK 
IS £ |5|B#.*«|-r *Sfit&tf Hfg*3rW LT Wc. 
293je^^T^«^ n/ci?i4srD r-f vciif 

SB (1^2 0%) ©Mr - 66.000© #$5 ©7" o -fe 

fc. n -sfedaaeyj^WKicfcntt'. iftttiFttiBsa 

BHK/PC962 SR^gSff ©«fgRtfffi«© 
Pl#ttiB«JK:rn-bC/y^$tLTl^. & !6 g S 
g © r - * :>>Mfc©fI&£ 2 -7 ©51^ * EL 

ISA JfcK J; «5 ME L/c. 3l-©^«ge®©r - 
^7 ^/i/ft^ tL/c^flia^* is frit* 



9 ySHt*&iftz7°v-4 y c ©**i2»T 
Sttiatt*ffl^* # c©*tff^<fcm*\ BHKH3 
BS *? ^ T4 IE S n /c ffl Ift 7* d -r y C © to 6 0 
293tt!jatc:*?^T^M$ tlfc *tL©90-95 

»S«K*iclsas$ ti4 tztotz + ftiz r - 

^ ;i/ + i/ ;L/ ^ n T ^ . 

3 «a©*a»ae»** «btc7 $ k u 

i»ro7'OC®gttitk«Lfc. BHKIEIBS 
^*b©PC962 RCh' 2938185^^ ©5? US! 7* a x -< 
y C © # + ti 7 $ K V ♦> 7. ?Sf4 ^ ^ L . 
tiS|7 v * W C ^ T s B H K IS ^ ^ © r n 

ycttjSLJ8 7"o-r^ y C «!: 15 l^ifcS 

tt*=fiTLx flb^ 293»BBa^^©I?ttS!ffia»RO f 
PC962 ^Hi^^fi® tt — St U to 4 OKBl^lfciS 

^ 7K L • 

C. ;St^giti/:raf-f y C r o -fe •> y ^' fiB 
tiL©^JB 

7*n -tr •> y^'nP{ifiS?!iArg-Arg-Lys-Arg ^ ^ t 
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D N AE?fl*x Sfttirnr-f y CE?fl©£f|g 
*) it/K L/c. 4f * E?iJte:pPC829+ © * *i 

k -r * ffl # * * ^ T ^ /c . 
7" 7 X ^ Kp594* * 7'p y CE?l] 

©3 K y*»*L* LT7n * i/ y*-ffiffi©Arg- 

Arg i3 vy*w\Ltc. mmm&iz^ e»s • 

CGC ACT CAC CTG AG A AGA AAA CCA CTC ATT GAT 
GGG 3 r^H^TJI 
7 AC|fi«Lfc0£H»WC|S|t»£LT. p594*> 

£©870b P sst i BrM-i-ejTo fc. 

SE5I l/;IE?l]tfl ^T5SS^ £ 9 - P DX/PC1058 
*itJKLx * Lt:®^^ 9 -*W 7 B Kgfi®<L 

pflll.5®a«K*»ttffl iUH^Ttl'SU. 

1058® aH©ffitt*ffitt^$ n/cjfc«7- a -r -f 
y CRCFiStt-fb**lfcPC962 ±ifc$£L/c. HHKT" 
a x 4 y C Rtf PC962 (5 ^ g / «« ) ti:l/105S 



^> (llagen^, Proc. Nstl. Acad, Sci. USA 83 : 
2412-2416. 1986) . £ a - y HV H 565 & 3 8 7 i 

yscru-ra^r^ Ko/cto®^ - k E 59 * 

C © 3 - Kfi?) i 140bp ©EcoRI - Hha I 
7" a -r 4 y C E51J*p594^ fcSst ICJ;S gB^r 

raa&tf bcor i c j; taftniftc j; *> msiL/c. 

3 K y + 7 ©Sst SU&^^cDNA© 3 ' {PH©EcoR 1 
* Tffitf * 1540bp©&JT#-£m8f L /c . 

friz. 7y ^^-WE^Rtfrar-f ycE?i] 
£ . y 7 0 9 - Vtt 7" U - r d 7" K © 7 ^ 7 & 

-3 lit/rar^ yC07^8l - 8© 

n - K E JO i 5tr& tit'Jrf^^trK'Jy* 
L /c . C © U y * - l* > E?iJ 

5 ' CCGGCGCGCCA ACTCCTTCCTGtrAGGAGCT 3 ' x & 
5 ' CCTCCAGG A AGG AGTTGGCGCGCCGGCG 3 ' ^^-f £ 
2flS©*U^*£U*^K;^£lBSgL/c. 2 AS © 
'J=f*£U3i-*-K£T.=.-/l/Lx ^- L T ES 5c it 



^03^4-85084 (23) 

<D?u 9 v 0 C ( T > U * y << 7 ? J X * ) 
T 2 H*ra&gr 4 C i Cdcfc *) Stttt L/c. 5 0 

v e, © t hito.56*5 o ^ ^'Stti^n/crof 

1508? IS1 -< y * a. -c - h-r-SCl <h K J; *) ft®®'® 
14*7vte-fLfc. C ©ig£«5K 5 0 M & ©St4 
.ft$*l/:-t7707 , 7Xf y < 7 > U * y • *-< 
3. yj- A 7 A v9 • 7' a £ «y % ~? $ # ^ - $ ^ 

300fJ?fuI 'fy+a^-KL/c. 100 // 4 ©20oM 

cac£ , * LT"aa^na*se» l/c. x 

- * - i 5 utc^?- . 
■ W 8. r o ± 4 y c £ a i a * & £ © 7 t * 

£ - VII & # 7* p hPyb"yg)7'U~7'P^ 

7- ± k © a a 

i®93tc7'p-fe*yy^'$ti/c7'P7-w ycc-Ji 

©i§5iRS©/ctox 7'n^-f yC7'U~7"P^7'-?" 

. k © ft *) tci 7 t ^^-vjru-rD^rr 



»SCCcfc^77^^-Ml7-U~7*P E?!J x 7n<r4 
y C cDNA x fi.tfEcoR ItC.fc^BaS^tL^LTtffl 

B7^M «i tt* * 7r^--irtc:i;«94Aa^H/c 
pUC9tx:iSteL/c. ag$tL/:D N A^ffifflLT 
E . 3 U (JM 101) ^r^geffi L/C. 7' 7 ^ 5 K 
DNA^Iiig3Lx LT1710b P ©EcoR I Brfr ©# 
ft^O^TX^V-^y^L/c. EU^a-y 
^ P 7/C-10 <t 

7 7 ^-VI/7 , nT'( VCgi^ieS^ 293 
fflHa*T?fe3S'li:L«>/c. 7*7 X 5 K P 7/C-10 h 
©EcoR I ^ ASiJ^EcoR I T rfHfc L /cpDX Ci^^ L 

/c. 4r&«9I^^^-*ffl^TiSl8B©«K:LT 
293*EBBS^P1B# h ^ y ^ 7 * h L/c. 2 4 B#H 
©%5l \s -«iu4ELISA tCcfc^iJxl^Lx ^LT5Ftt 
^ r a 7- yc|fe3iigj$%jCcfc*) h.^y^7 J L^ 
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ZC 1323 5' CCT CCA GGA ACG ACT TGC CTC GCC GGA 3' 
ZC 1324 5* CCC GTC CGG CGA GCC A AC TCC TTC CTG GAG GAG 
CT 3* 

ZC 1378 5* A AT TCC ACC ATG GCT CAT GTG AG A GGA CTG CAA 
CTG CCT GGC TGC CTG GCT CTG GCT GCT CTG TGC ACC 
CTG GTG CAC AGC CAG CAT GTG TTC CTG GCT CCT CAG 
CAG GCC AGG AGC CTG CTG CAA 3' 

ZC 1379 5' CGC GTT GCA GCA GCC TCC TGG CCT GCT GAG CAG 
CCA GGA ACA CAT GCT GGC TGT GCA CCA GGC TGC ACA 
GAG CAG CCA GAG CCA GGC AGC CAG GCA GTT GCA CTC 
CTC TCA CAT GAG CCA TGG TGG 3* 

EcoRI&tfSst I TBK*-4lfc 5 On«0HB«pl9* 
2. 5n g ro<Z)*^--fe-&g$;ftk* |j j ^ p u ^ 

* K t s la MATP&. 4 =l y h CD T 4 'J fS - -fe" 

* =fr f & 2 0 fi e. o i x >j # - -fe' $S 8j 41 -£ g 
^Lfc. C ®S^^5^ 1 5 r CT 4 8 H^fal 4 

tLtaytfy hE.,3'jJuiiu 



58 K L % ^lt7r —>*DN A^iSL/c. DN 
AOKyiJft3EK:«fci)jEL^EyiJ^ji«$n/£C^ 

7 r - i? 9 u - vfrhM DNA^sjgSJL. ^Li . 
150bp©EcoR I - Sst I &/rtf-£ijig|f ^ / C<| 7*7* 
* K P 594*EcoR I T3S£ffittL. * LX Sst I T 
3t£7iHLL> L T 1540bp© 7" d -r y c Br # £ 

HE. aiJDBlOl tBB*JBHe»Lfc. J&S$£SS 
* 3 D --^t>7*7 X 3 K D N A^i&^L. L 
TMBlBSfflftK: J; 9 »«fL, K *< iE L n * ffil 
T IB tf t h *l c <h * fit 12 L fc • 



4. m m o m m u r gj 

35 1 H ti pHC ^LtCDrnr^ y C cDNA CD SB 
31 2 - 1 U ~ 35 2 - 3itt^4/j:rDr^ y c 

. 85 3 0 1* b h 7* d r- ^ y c £ n - Kt 4yy i» 

£ * D * ( kb ) fc^-jj-. 

35 4 - 1 H - g 4 - 4l(it Frnr-f y C ifl 

-ME JO * 5* * . tSttOFDy-i^yy©^ 
^*-f*iltttt*«r.'3 ' *ffl©A-T-T-A-A-A 
& A - A - T - A - A - A ffl'*>J7f-U-'> 3 > X It 7 

d -fe •> y 9' <D tz a& O 5. ?!h ^ ± 0) m & 2U ft . | : 7* 
d x -< yc^iSttft^^fcT-DT^ y c cc e ft £ 
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Bfc£tc:J;*x*7y i ti^ yy noB^t^t. 

m 8 Uttm 1 HOcDNAfflAgPCD 5 ' *5S-CDX 

* v y i iff n 

A> J& £ 7" X 5 K©igj££iS-f. 

mi 0 9 -pD7C£^f. 

T ^ & «U ori « 7fV <J -Ol/ X 5 .0-1 
•7 v 7" a. v h 62 ?ij ; E = S V 40 x y y - ; 
Ad2«LP= 7rV ^■X2±aaB7 , o^-^- : 
L 1 - 3 =7rV ^ 2£^i ( tri parti te) 
'J - - ; 5 ' ss - 5 ' X r v 4 * S&ft ; 3 ' ss 
= 3 ' X r 5 -T X SB ffi : P A - S V 40tt SB # »J T 
x ~ U - : > 3 y > 9' + ;i/ ; &tf A = P BR322 "#14' 
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511 1 Hte&Sl^ £ * - pD5(PC- DHFR r ) £■ ^ 
t, D!IFR r tt> h h Hr - h BttSR^ t K n 

7 * u - h u ^ # ^ ^ - -f at iayij * * l ; * l 
t p a « s v 40& m * l ) r r ~ is - y b y * 9 + 
J\s*:*kT. ilh©ie-^ttmi 0 H^^t^TSB3KL-/c 
il *) T & £ . 

m i 2 iaii5sa^ ^ 9 - pox/pc£?Kf. 8e*tt 

mi i0K-3l*T8fi»LfciB$T&*. 

mi 31(U7^7x^ h $ ft*: 29310 ^ 
£ © i& 16 * y 7' ;u T © ?g ft ft £ *i it 7 n x 4 y c 

m i 4 Hte&gi^ 9 9 -PDX/PC962 RtfPC962/ 
229 *7h~f. 

mi 5Httc:cD3fenjicDas^^cD«SttK:ltoTS 
il^n^rpf-f yc®fii»ifi?5tt**-f. 
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Accl BstEIT SqcI NquI 

_ ,A / \ / Avol BamHI 
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/\PvuIT PstI Bgll \ / 
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CCCTCTCATG GCGGCACCAC GGCGAACTTG C AG T ATCTCC ACGACCCGCC CCTGTGCC AG TGCCTCC AG A 
-M2 -MO -30 

ATG TGG CAG CTC ACA AGC CTC CTG CTG TTC GTG GCC ACC TGG GGA ATT TCC CGC 

MET Trp Gin Leu Thr Ser Leu Leu Leu Phe Val Ala Thr Trp Gly lie Ser Cly 

-20 -10 
ACA CCA GCT CCT CTT G AC TCA GTG TTC TCC AjC AGC GAG CGT GCC CAC CAG GTG 
Thr Pro Ala Pro Leu Asp Ser Val Phe Ser Sar Ser Glu Arg Ala His Gin Val 

-1 +1 10 
CTG CGG ATC CGC AAA CGT GCC AAC TCC TTC CTG GAG GAG CTC CGT CAC AGC AGC 
Leu Arg lie Arg Lys Arg Ala Asn Ser Phe Leu Glu Glu Leu Arg His Ser Ser 

20 30 
CTG GAG CGG GAG TGC ATA GAG GAG ATC TGT G AC TTC GAG GAG GCC A AG G A A ATT 
Leu Glu Arg Glu Cys lie Glu Glu lie Cys Asp Phe Glu Glu Ala Lys Glu lie 

UO 

TTC CAA A AT GTG GAT G AC ACA CTG GCC TTC TGG TCC AAG CAC GTC G AC GGT GAC 
Phe Gin Asn Val Asp Asp Thr Leu Ala Phe Trp Ser'Lys His Val Asp Gly Asp 

50 60 
CAG TGC TTG GTC TTG CCC TTG GAG CAC CCG TGC GCC AGC CTG TGC TGC GGG CAC 
Gin Cys Leu Val Leu Pro Leu Glu His Pro Cys Ala Ser Leu Cys Cys Gly His 

70 80 
CGC ACG TGC ATC GAC GGC ATC GGC AGC TTC AGC TGC GAC TGC CGC AGC GGC TGG 
Gly Thr Cys lie Asp Gly He Gly Ser Phe Ser Cys Asp Cys Arg Ser Gly Trp 

90 ♦ 100 

GAG GGC CGC TTC TGC CAG CGC GAG GTG AGC TTC CTC A AT TGC TCG CTG GAC AAC 
Glu Gly Arg Phe Cys Gin Arg Glu Val Ser Phe Leu Asn Cys Ser Leu Asp Asn 

110 120 
GGC GGC TGC ACG CAT TAC TGC CTA GAG GAG GTG GGC TGG CGG CGC TGT AGC TGT 
Gly Gly Cys Thr His Tyr Cys Leu Glu Glu Val Gly Trp Arg Arg Cys Ser Cys 



GCG CCT GGC 
Ala Pro Gly 

1 MO 

TTC CCT TGT 
Phe Pro Cys 



CGA GAC ACA 
Arg Asp Thr 



TAC A AG CTG 
Tyr Lys Leu 

GGG AGG CCC 
Gly Arg Pro 

160 

G A A GAC CAA 
Glu Asp Gin 



GGG GAC GAC 
Gly Asp Asp 

TGG AAG CGG 
Trp Lys Arg 

G A A GAC CAA 
Glu Asp Gin 



130 

CTC CTG CAG TGT CAC CCC GCA GTG AAG 

Leu Leu Gin Cys His Pro Ala Val Lys 

150 ^ 

ATG GAG AAG AAG CGC ACT CAC CTG AAA 

Met Glu Lys Lys Arg Ser His Leu Lys 



A. 



170 



GTA GAT CCG CGG^CTC ATT GAT GGG AAG 
Val /isp Pro Arg Leu He Asp Gly Lys 



FIG. 2- 1 
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AAG CTG 
Lys Leu 

C AC TCC 
Hi3 Cy 3 

CCG CGC 
Arg Arg 



~ - »i« ffi ffi 
S - K ffi ffi 




C CC A AC 
Pr o A 3n 

CAO CCC 



°'l ffi ffi t" t" -« ffi 

Leu Leu 

J GC GAG A AG TGG Cir 

»■ ffi si: ffi « s 

250 



K - "° "° s ffi ffi s 



CTT CCA 
Leu Ale 

CCC TAC 
Cly Ty r 

320 
AAC TTC 
Aan Ph« 



« ffi ffi ffi jg «j „, 

CCC ACC rr/. f 70 

K ffi ffi ffi 



CTC AGG 
Val Arg 

CAC ATC 
A «P lie 



CAC ATC 
He 



C AC CGC C AG CTr , 290 

C1U CXu Leu Asn ft" ?« "C 

A3n Cln Ala Gl y 



CCC ATC 



AAC ATG 
Aan Met 

CCC TCC 
Ala Cy 3 

TTC CTG 
Phe Leu 



- - s: ffi ffi a: a 
"° ffi ffi ffi?:? «. «.« 

ai Val p ro Ml 

3^0 



C AG GAG 
°ln Glu 



A AG AGA 
Lya Ar g 



°" l " ss "° ffi ffi ffi K 
~ - &' :s ffi ffi ffi 



♦ 330 

A A T GAG 
Aan Glu 



CCC ATC 
Cly He 



CCC GTT 
Cly Val 



CTG CCC CTC r-r~ 38 <> 

•"■ - "° ffi ffi ffi ffi 

ffiffiffiffi - «« J.c ffi 



CTC CCC 
y al Ala 



CGC TGT 
Cly Cy 3 



- «" M ffi ffi ffi 
--ffiffiffiffi 

260 

K ffi ffi ffi ffi 
- S ffi ffi ffi 

Acc CTC CTr *r*~ 3 °0 
T - t« ffi! TCC 

8 Thr Ph « Val Leu 

- ffi ffi ffi ffi 

350 

"•-ffiffiffiffi 
~ - a; ffi ffi ffi 

•~ E "'ffi ffi ffi 



FIG. 2-2 
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